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Abstract of JP2001 284556 

PROBLEM TO BE SOLVED: To provide the 
non-volatile semiconductor memory device of 
low cost and high density reduced in the 
element separate width of a memory cell and 
improved in work controllability by reducing the 
embedding aspect of an element separate 
insulating film and a producing method 
therefor. 

SOLUTION: Charge storage layers (27, 47 
and 67) of a non-volatile semiconductor 
memory cell are made into laminated structure 
composed of at least two of conductive layers 
(25, 26, 45, 46, 65 and 66), the end face 
position of the lowermost conductive layer is 
matched with the terminal position of an 
element separate area, and the width of the 
uppermost conductive layer is equal with or 
wider than that of the lowermost conductive 
layer. Since the first conductive layer is thin, 
the embedding aspect is reduced and the 
second conductive layer is made into film 
thickness required for making capacity with 
control gates (29, 49, 69 and 88) into desired 
value. The uppermost layer can be formed in 
the self-matching manner with the element 
separate area. Besides, isotropic etching can 
be used for widening the uppermost layer. 
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Claris i 3 ^*#ffi±i.z-*^izs«tra^feti 

M fe¥ ©± 1 1 55 1 CD ? - h teSBS L TJB JSS * 
*l MS 

y', co'd'fe COST @0)^i@^^lfe^iS6iMse> 
U !>*;8215(S k - » 'U S J:@co^ JScpip li. ST 

lv£>Z:k =£«St k r % Til £*IE WR S 

us^js 2 ] f J:iz-*fci=ras t, rssi} * ti 

itiie^SttJ§±lzSS2 co<f- h te&R UTJgjtf * 

r uh' ««mjut L**^»*»¥afMettK'e iz 

t <D 5 * COST® 0>«'*S<D«ft»'ifflWttSE 
U V £te S k - 5* t ■ S _L® co 'M © C0«tB li. ST 
Jf(J)l?^@co»tBi:Pli;S^L^tti(2:<, *ffi*^a»«tt 
«K£D±SI^ title WW.S.®IB±S CQTffi tltffifc 

coraicoffiisiizteis^r i^z fc*»a.fc J".w?3B*hw 
ci^ib 33 .HEttA'sis* fz£ jfy&SJtJi to*« © 
% z k k r^>i**i5.i itz\t 2 izie$icoTffi#gt£ 

fc a 2 i z less co.t*s ^i3¥$*ie isis s. 
cu*is 53 iz^ ztiz>&±m <j>mmm 

v>mmt. STJfco^igcoK^kPju^^LMi^Mc 

ftiEISISS; 



|zi*ffi|Zttkie»2C0t6^6ifeflfi^^ CCDS 2 CO 

«'»Rfl)±lzttttEWip«?- h tfterf **ri>* Ck£ 

*m k r *i*5& ib 2 1 z corn pgts* ie«^ s r 

u-f rt riser- s c t'i^'St t ^,*isifti5. 2 me - 
waft'sRe'3 Mietji/T u^rtiitte-y^u^fcn--. 
^s^^qc tsKMR t t-*8»jh 1 *fctt2 izietsco 

***"*i5l=i»-U, 

«R«1Y.LT» *S ? nfc'SS 1 CO-? - h ^ffi i:. MieSB 1 

co>f~ h^ffiizjg^Lr^*nfc»2co<f- :>*ttk 

CIS*^ib3 Mieh7V^X5tti Mie»3Co>f- K 
. M 12 h 5 V 5 CO d ^ IS* JEfflj^cofe coliM gSSS 3 co 

i>;c t i: «m; ;£-r ?ttft>H3p izie«coTffi?e«¥^ 
iem$iiS t . 

13 Wie»1.co-tf- h«SIMiM»fittJ9; 
Mie^ 1 co<f- K^^^J^r^STJicob^ecoMiE' 

^^as^^fc^r^J^^.co^sfii, *JiEh uv^iB. 
s cots© t - sfc tr t zt s^st t ?: ^af#ii 9 izie 

1^ QlziESco'FJf ^tS¥^^IEtS^S* 
CI$3jtis n 33 «E-3<'*U'feJt7 U-fi*]Co;M!E h UVf 

» izm 

1*1 cotfTE h U V^5»IzS^<d t\fc*¥^fi8rijg«R <D± 
EBkMlE^l CO^- h^S±0BcofiiS<ty.fcfJ^LvC 
fc £t#a kT*Iff#JP. 7 |Zsetilco<f:r$5g«¥^£ei?^ 
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W&g i 4j WEy<*UfeJi;> UffrtipWEh wv* 

©s±ffioiasii. ' wis v^siisa 
f^owie k u ^.ftttfliWRAi 1 
ffikwie*i o>^-h*««JtrB-©fiasJ:-y.fc*&t»c- 

h raw hk^r*^ u t ^ &»iB8$a * * 
rfrsxiik. 

*Xfik* 

«e'?^Hv. we*i <ds»*. we* i ne 

fcfcttie h uv^aMW, w§e»i operas 
•*iH*»fbo'a-y*xs ; fc. 
*q^«wtfe«iR.s*«.ur h LvfSft.Wft&tsxa: 

k. 

£o)*2 (DUrtBi¥*Ift U £<D ±£Btf'tt!5**A»- 
JBtMKJiS k H-*H k # '« J: d izr *X*i k\ 

IS k, 



ksr^xfifcv 

he's 1 <d>t- K«eK±iz^i5«e©sTJifc 

5* 1 ff>£^g £32jtf^*X*i k* 

wie* 1 o^M±j=v*p'it.»«ir-*xis,fc. 
iie.?^^ wis* T.toaMB.e, 'we* i fo?- k« 

■itB€Bffb«air.*xfafcv 
wis*^a.ffiffl^f«£¥*4fc Lr wig 7* s*t±an* 

£*ft«T *X*I kl 

W IE* ^.fiftfl <!> 65 W IS W IE* 2 0) 
V^Tixfik v . 

c d)x y * v^i'd Jib ur=* 2 emmmri'mzL n 

EE*20>is«©0)±aa; , «J:ijFiW^*T«»*»* 

WcojieBiz*2 0)^- h$g»K^jsir^xfik, 

WSE*2 0)^- h$6»K±lz$iJ^- K»*»1«T*X- 
^tt>tl.fc»'i^^ h^^F«fettl=JlDXr^Xfa k, 

*«*fc'^^*»*Ei«a.' 

rf«X>ik* 

IS 1 0)iS^ .^s6T SX*I k, 

w IE* 1 z wzm jdi r ^>xp. k . 

WSE7^5«-s WSE*i;i)S«e. iMES'i-4>9.- 

WE¥>Sfr SlJSSf- ?di^MSft^R'T.&£ 5 

^ ^ < k W IE k V V* SSflJ W IE* 1 oiiS flJ^ 

s'riuft&araxfa k\ 

i 

k v - 

w IE* ^« ism fe&m & * *t ft. tr wis v ^ ^ w ±eb ^ • 

"WE^^W*ii<» tr* 1 a)^^jg±ffi6?sair^ 
«xfi k ; 

^^ttx y*.y9\zx y wlEDD^^tfiiiH^in^.-e *x' 
^ik; 



19-3: 



C 0)35 raiilW ft U ^(DiffiipMie*^ -588 

v«-*xisfc. 
fit. 

Co o o 13 
Coo 023 

7 .7 v fiut'su ft?k<s°* tirivi* ts.iz, mis« 
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[00 051I1 6 REM 5 l> fcST I "fe Jl/flJiS^ 

coop 53. 114 c e) i^r<tdizJ 

l=i:hl*^mwa>7>(Vtti 1* «-»«BM:0- 



t o 0 0 7 3 r»»ft %t7 

* a it 11 t ? * 9 Was 4m fc-u,*^* w t§» 

•C O p:d 8 3 8fi L<r¥lS»StJSiffiJ:II*^885g»K 

wwjB (.cmp). iz^isswjBiz^or^^fflra 

tB?»ai*««'(pi 6 (wo ♦ 
to 0 0 9,3 ^iz. t^^i ra.^sr^r-KftKi o: 

«Jg.5%*i«T^ (lire. <o). ) ♦ 

•Coo 1 01 : ?x i z y y {75 7Vlz jt« > i$ - v jgji i z i : 

u « 5 1 - ffiz ct y Kftpx =&f 7 o.Tir mss'« 

CO o'l 1.3 •'■*»#«Ji;5©TiB*>-W5.a-fii> 

u^^iS 2iZ)S5 idizT^i^iai l lti^ 

loo.i 23 Cfl)J;d«hV*)lr»fbK^ir^^'J 
t Jl/<D5=- -4MKI-5 fc¥.i*S*J5.l 

Tel ?5JeS iz J; > :T*?Mtt JS.5 I z 

(Fowler.-NoVdheimi hV^^^^T** 

^i«Jg 5 fc^SttSffii 1 Hiz 1 OM V/,c m . 

^fe^lMi^SSttSs^^^^StSi ^^^ifcai 

C0)?Ss ^S«JgS tt^^|Z7P- ^-f 

coo 1 33 zcf>^€fims\z^mK^mtr^tz0.^ 

[:o o; 1 4 3 1 - h y* Jto&ltt* t'ifc*W*« ■ 

is fc ¥^*stfi i s<bss4 pi . k r H i$g».K © 

*:hl;t >V*^«^K-4!zenfiD*^^^SVf ettSI 
Cpp 1 5.3 V '1 ep'C'2/.(C1 +'C2): V oc 
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fc«bi=iic2**& <'r«5ct». -p* y. Hates 

(os*^S5/=r coasts*. 
Coo 1 6] ca)J:d'<dRi (&ft*MlzinLfc^y£ 

Moray fc.»$ffl^JiDi^ifcs.fctt^fc^ * 

* XL*, b Z t t ft £v - «|Z^ U MOXIi y v{? 7 
± Til 3 fcfclz li » h X$ - v 65IJ v>?5 y <x*i 

ft * an <£ *r/<ft-;-«a* r * 

iBSfiss^ r ft?x fcfe^Uv NtS- yft<r>ti<j) 

k *?£im tit/* w-dX Lit d ♦ . ~dz y, s«e ^ 

^ u'-t juste Tii*^»ifio>»!Hft # ma* -e<&* t m 

coo 1 a] &z<»r°m£j*&?i.mm<r)mmt&&i* 
\zmmr-&*L tx&5* a^fWTOL-fc^^u^inf 

*BI= h .UV^i^^A 5 -^SffiT^a^65s^ r . 

*.t*Xfc v uk.BfcSI!*; 37=. ft» 

<£ £fi dBlzfit m 6 s 4 * >J f 

s iz? - h hm* ix h ji/r6eKo)jg»%«^ 

C o o r 9 3 z ti*»M # *-fc<D iztt h U V**USb*5(D 

is.u<« <ft& ,t<Dfc«!>. ''^.ffM^ijmayfli^M 
T*fc«&izi*< >^-v±iMft»fttB^yr^*i 
l r«i£jk< l fti* tiii&fi ftt% . a fe, /i - * e 

^> fc »iD ft m=F n& i z#m tm & i z 



C o o:2.p3 t;^g:6 fc; ^ i cDagifcttlt^ Ufcs t i 

^ i ^ n t Ik ^ b i « 5 n ■ jv 

Co 0.2 i] B.i ^-ttlEMAiHRris t i -fc 

Jl/«iS<3)--^i: LT^Ba^ 1 O-OI 7 94 8|rfcLvT 

U. m ri (a) .OTEpL 11 7 cWltf;d)-B- 

Cd 0 2 23 pivy.3^ffi35^L>lip^x)t.i |'r*. 
fflh U^ 31 2: ^jferf ^ ti f t >«lrt l=* 

^ si* i4 3 % w it is 2 BSifb v 1 j q. vtt ^ iAi 
tins*, cojio t&tt&&zHtzmm±o>?**)\, 

r.^y, B9'a^t-JB1 2 t$ija»^- h'i 4iafl)Sfi^s 
it:pi=fiifi*fiii=&sfidtti=toi **ir,fcy.. /s- h 

Cpd:.233 Bi:eutiBi i Vmtftsr 1 Hrji/ffiis^ 

fS*fc*^aiffls^rxtodWffiBr»*» 

?m«ttBktt^BBM > -.i 2 tVXd«-.1 5^*i«r 

* : f^»^i3<J)y'^tt 1 5, -tt«tt-1 2; 

*.jt;d i= x u x k .2 ^^jdir:^ 

i:o 0:2 5] ^B.ttBft'Bft«BL« tmft«fT? t h 

3 £*£«:u -r ^ v^iz jt«i - y »jo &i 
LviiYbi^wjs (.c^flp) iz^^Ewjen<t^x m 
^aumeisK 3 o±s ^«fbr * 1 1 1. n C7it 

*?^ttfflffi»IR 3 ^ # »d |ZX -i» y .O t XTO36« . 

s'i"2;o)iitao)-»iiia5*t!, m%ry^o«ri 5$ 

*ij«tr«. (^1 8 '(o>0 .Rlit*-fB»'«Rl 3 : 
JOT*tf- K 1 4 .U 5 - - v C^IZ ct^-y - 
KftDX^fT^ X-t-JlBiS^Sjrf*^'^- ('B 1.8 

77 tt. K U V f BJMjfl= hV* jj^iilK&tf 

st 1 *;t«£fc*fty>X^ 

* T« i3ta (J) ^sifflfb I zifi tX L » ^ 
COO 2 63 **|Z, «9««IJi^«?^»iSjiQ73S^- 

1 z $m * n x 1 > % tz &> m&m km=? K &w tm± v * 



19-5 



» 



Q 4b ^» Ifflft r ^> C i: d5 of fig , 
[0 0 270 

ffljf^K^h uv*)8izg^a£ranz£fc&*7*^2 

Lydrafitf»ft>. J: ']o>$akiftMa>.8;T 

too 2 8] *4^a8m»»K^^ K ctO:Mti=a. 

^.Lfc s t i tji/tt£r-iiSfc&*8=5iz^s*«Ji M$ 

y jfiri i ^ S £ c h C ft I z& U 35 2 <J) ft 

m'm&sT'\ t/tit»?uL ^s«JS'a)^ u^.>fiox 

tOO-29].«±©«|Zffl*0)ST i tjttsis^r* 

(D^ifflft tmm rfe y . x k u t ji^aiwetf mm * * 

C o q 3 6 3 ±I£^tS£^jG LTtf 2titz b o> 

* ^ u t Jt©**^**** * < c t a>=jes# sss& 

[0031] 

^ti^t\^ftiz^M^tvfc^a)¥^^isifc; «re 

^MSfcJii:, ffi§e^ftS«Ji±lz5i2<j)*f- hte»HB. 

«s tg^s i z & l \ kie « m \t 2 eiu jt 

^@(D«Jlt»i£ i: # t7 fcW v fr<D 5 * COST Jf<0£*t 



coo 3>] zi'6^ffl^tt^»ie6«STtt. .^©s-. 
!. « « fts 2 @ tt± jgo>« mm is t « o t fe st 

[:o 0:33] i>=. .^S«ttii t a)STJg J: y feS-teo) 

n ftii.c b r L\*f c'fe fz i y , wan-y - 

t.o 0.34] Mie^^^ffl"rg«Ko)±aa<DiSi *i^stt 
.[00353 c:-*iiz£yv-mrtr- ^ k^^tt©r s i(j) 

[00 363 #12!^ ipi$^stfi, 
±|z-^fe|z^^LTS!^^fc^k UV?*t.. 
file h UV^»rtlz*^ttffi»Kd5Slft*^fc*^ 

iBTOs«Jijiizs52 di#- hteink%^ UTtofrfrti 
h ki# Ti^^u *ittf'a*ffltti«ar'ihT 

•fe Jl/T u'4^Mi .UX L^»Ktt^*gE1«$£SIZ^ 
i: ±E i: 0>g| pittpiZteJS LT l* -5 C fc" i: 

c:o 0:3-7-] h a)^if m^menHaTttv 

t : ^<DX, h I^V^5»<J)±-lifi2PIZ«5^MOSh7V^^ 

y fc^edifii&sjit-Ctto ri^cfcfz Jty; 

e> li ^agffl 166k <?>± [B ditoie« «u§ io s± 

10 0 3 a] wie^ss«iiizijt t\z>Ei±m ommm 

\t m^.&m* H I ZW. L £® ^ ft i ZJ^ jdi * tl T L v 

[ o p 3 9 3 c o)it d Ktt&&m)&? dm^mmi 
[ o 0 4 03 mzmttm&m\z£zt\ZEi±m<»mmm: 



. 19-6 



• Coo 42] ^ie^®S«Jglz^tti^S±®a)^@ 
[oo 4 3] STJift5^t>ct|rJ:y?fe^a8fflJg»K 

a'kW witttt-ft *fj. ttf * a 
C66.44] mzmtiw&mtiim. h&mz-&mmt& 

Coo 46] WlSh Uv^PII=«^6*ifc.*^«a(ffltfi" 

[6 6 : 4 7] cniictSis lril;p>«iiiiss:fhr*; 
too>8]'^ieVji/T u-tiSjzite.?* ^u-fe^fcpi- 

[00 4 9] ctil=J:U; X%U^jU4>tGftXM?aifl 

jt jzss ;3.o)^ - h ^ utrarii * i o>>f - 
too 51] tittfzdtyt x&j*h*imTZ>mmo) 

[00 5.2] mzb?yv?.$\t. hte 
IWtf K J?(Q* g&d> fcX.fcfe 2 OT'tiK** t.-t 
Tflijsti * *u MIE h 2?a'£ 4) 5 5 0)iSlWIEfBi£ (Dfc 

J;yfcJ?<U WIEh7V^503^tg^J!±m^a)t,a> 
l***IE$S3<n>.<r-- h&SKtfi&IESS 1 d)?-Vf6SR-fc 

p - m m &m i > z t it. l l v. 

zttov m~^iffiT-ift^°r&g^}i5ett*s»iEtg 

l o o 5 4] ffilESi 9?- h^fisl»lE^S«®i: 



!1IE*^^^klSr^JI«2?<D,&S^ WIEhUV- 
C oo 55] £fc|=-£tji K?Vi>aM«jdT.*'!f- 

Wis*: r*c fctfr^soTv Sisifi^ffiBift 

100:5,6] 1 0)>f~ K*ffi««ifif *agcd)l$. 

- h^ftliMISX^EUtJl/^^lE^^- h t^-t^ 
[0057] CO^IrfllctoTfe, h^Vi?^^^«J5fi 

[ 00:5 8] *de,y u>frto>^ieh u>^)» 

C:op:5 9] zo)«j^li ; . K?^^$«?a«'2.o><r' 

z a x>5°j eg k-&£4) ri iio)ffiftft^s^ c 1 65 r ? 

C o 0:6 p ] 3 ft, .Mn.oMB'a o)«4 1~ *t *^£3g1S 
^+i?tt^ftlz^^tifcm^cD¥^*^i:, W1E 

Ixr, » r ^ kiE «@ o> d "fe 0)E TJiflJ Mgfel 
0)Sifi8^ y.; f-0)S±®flJigrBla)Sia8$x.2 tUfcfc 

Y >X 1 s X 2 

[006 1 ] ^^(D»4 0)ffl,*jz4:^ffi52tt¥S» 
l.EtSKSCDS!5S^i£lwgttil^ 4^tt£«5J:}Z5&r0)<f 



19-7 



? a$ *t* i*< ».t rss 1 <osl*JS±S*gai * -e^x 

fit; ^^StJ5J:l3^SttJiO)S±Jii:.«^SS2<J) 
»*«*i«T*Xflfci; C<J>% 24>!M0OTttte 

oc ajzdj^axfi fc\ 0^111 feet erniEa? 

*XfI h ... fc*!*^- M* IZJjbX r 

tt¥^IEtfi^S^^ UTi&£T*£ : fc AST'S.*; 

tOO 6 2] *&WW&5<0&&\ZJ:tt&H^mn> 

- h»W*3Krfr*Xfi'k; tfsEJSlO)?- htefcSB* 

X*i fc, ffilESS t dWM-b 1=7^ 2tt TSXfl 

tfc^ie h uv-*»fflHt- ttegrosMma* 

K UV ^fo*ffi«wi : €X*i ffilE^7£ffiffl*g&HS£ 
¥*lfb LT*fSEV^>7W±ffiSS£iS £t*%Xfi£, .**§£ 

7 w « i* < ». t rss 1 <nm mm ±m £ sai > -c * x 

&^mZm&t%JLt*h. Z<J)S6 2 0)IS^@^«fb 

m fts^jiE MiEss 2 o)is mm (Djm &%±m o>m 1 z^g r 

5 Jt 5 \zmtR&) |ZX ; y * V>7 r *Xf! fcs CO) X -ii ^ v 
*7 Izj; U LfcSS 2 <J)iBJ£. ttiEIESS.^ 0>?5 

s^-hlfttW^JKririXftk; WSS620)^-h 
»»R±I=W»^- M*£*£«T*X*I fc^'*W*-*ife 
httSKSfl^llMXT^X^.t. £«;tri> 

C o q 6 3] ak^<J)SS6 0)«l|z cfc^ffilSte^* 

- h$g&IB£S*rir*X*ifc, tfiESSi 0)>f- hJg&BS 
±lz^«*SJgo)53TJf k#S>5S i tDS^Ji^^r^ 
Xfifc, **IE5S1 0)^e±lZ7X^«-^j5Sr*Xfi 



ct dlzxy^v^ ur h Uj^^.tiMT^Xn^v 3* 

« < 1 1, Wie k u v mm, t?k&v ommmm mm 

h UVf «**^aCX.«k; MIE*^^S8ffl»»K^ 
T fflifc U T.*J IE 7 * ^ W±ffi ^gffi it -5X11 fc ; M IE 

W«iS*iD*-li^Xe t v ¥^^(JS-hlz^S«JiO) 
S±et^^^20)S^IJi^*riE* : f^fiifflffi«K±fe 
ct^sECDiPl*]|Z*i«^-t*^Xlii:, C<&$S2 0«MgJf 
^^iHffcU ^a)±E65*HE^^S8fflJgfgK±fiBi:|5) 

- ^® t ft*-jt 3iz r ^xfi t , ./MjE^^aiffltfteR ■ 
iz^sr^^.aizs^jzx^ * var.ixii fc, ea> 

±flBlZ3S 2 0>>f- hte«KSJgJSfiT*X?i.fc. WIE5S2- 
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